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Abstract
The study determined the time consumption, fuel consumption and chip size obtained with 
two different industrial chippers, working with logging residues (tops and branches), thinning 
material and pulpwood. Specific time consumption per oven dry tons (odt) was 83% higher 
for the less powerful disc chipper, and chipping forest residues resulted in a 35% increase in 
specific time consumption compared to chipping thinning material. What is more, the interac-
tion between the two factors pointed at a different suitability of the two machines to chip dif-
ferent materials, since the difference in specific time consumption between the drum and the 
disc chipper was larger when chipping forest residues rather than thinning. Specific time and 
fuel consumption of the more powerful drum chipper increased by 30% and 39%, respec-
tively, when working with dull blades compared to working with sharp blades. The best prod-
uct quality was obtained when applying the disc chipper to pulpwood material. However, the 
same machine produced more fines when fed with forest residues.
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1. Introduction
Nordic countries are innovators in the use of wood 
biomass	for	energy	purposes.	In	Sweden,	the	utiliza-
tion	of	forest	residues	started	in	the	early	70s	after	the	
first	oil	 crisis	 and	 increased	dramatically	 since	 the	
late	90s	(Mälkki	and	Virtanen	2003).	In	2009	bioenergy	
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2. Materials and Methods
The	study	tested	two	different	chippers	used	for	
roadside	chipping.	The	drum	chipper	used	was	a	Jenz	
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empty	weight	of	each	container	was	recorded.	Each	
container	was	identified	with	appropriate	labels,	in	










chip	 length	 classes:	 >	 63	 mm	 (oversize	 particles),	










































Table 1 Total effective chipping time indicated as cmin odt-1 for 




Jenz 561 336.9 (19.5) 300.9 (17.5)*
Jenz 561, dull knives 390.3 (2.3) –
TS1200 701.1 (167.8) 466.3 (24.4)**
* Chipping of tree sections 















Table 2 Relationship between machine and material on total effective chipping time expressed as cmin odt–1
Source DF Type III SS Mean Square F value Pr > F
Machine 1 271 382.0715 271 382.0715 58.23 <.0001
Material 1 70 989.1853 70 989.1853 15.23 0.0018
Machine * Material 1 38 271.7114 38 271.7114 8.21 0.0133
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drum was engaging the wood and the engine was un-
Table 4 Relationship between machine and material on fuel consumption (l odt–1)
Source DF Type III SS Mean Square F Value Pr > F
Machine 1 1.65462675 1.65462675 55.97 <.0001
Material 1 0.03543882 0.03543882 1.20 0.2950
Machine * Material 1 0.02269759 0.02269759 0.77 0.3981
Fig. 1 Classification of woodchip according to standard
Table 3 Fuel consumption expressed as dm3 odt–1 for different 
chippers and materials (standard deviation in parenthesis). Thinning 





Jenz 561 2.43 (0.12) 2.26 (0.17)*
Jenz 561, dull knives 3.12 (0.15) –
TS1200 1.68 (0.23) 1.66 (0.17)**
* Chipping of tree sections 
** Chipping of small diameter pulpwood
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closely	match	 the	 results	 presented	by	Nati	 et	 al.	


























of	 the	 knives	 or	 other	 similar	 parameters.	 Blades	
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blades are lower than the additional cost caused by 
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